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Comparison on Three Mutant Lines with Different Floral 
Color in SP. Generation Impatiens balsamina 


(Balsaminaceae) Induced by Spaceflight 
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(1 College of Life Sciences, China West Normal University, Nanchong 637002, China; 
2 Institute of Rare Animals and Plants, China West Normal University, Nanchong 637002, China) 


Abstract: Three mutant lines with pink, red and purple flowers were cultivated from the descendants of Impatiens balsami- 
na’ Yuan 3” induced by spaceflight . The number and arrangement of chromosomes in their male gametes, their pollen ac- 
tivities, as well as cell division during male gametogenesis were investigated . The results were analyzed comparatively with 
previous reports in SP; , SP, and SP; generations . It was found that chromosome numbers in mutant lines with pink or red 
flower were close to the normal, while the rate of pollens with normal chromosome number in the mutant line with purple 
flower was recorded as low as 2.88% , and the average number was 10.46 . Furthermore, paraspore, malformed pollen and 
irregular arrangement of chromosomes in pollens were observed in the line with purple flower . Statistical analysis via TTC 
staining showed that the activities of pollens in the mutant line with purple flower were very low . However, the other two 
lines showed obvious high pollen activities . The results suggested that the lines with red or pink flower trend to be stable, 
but the line with purple flower was far from stableness . 
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Table 1 Statistical ana 





Red flower 
































No. 















































++ + 


Number 





Total 791 550 98 143 569 




















Rate (%) 69.62 12.39 18.08 














Number 


lysis of pollen activity 














Pink flower 





























Purple flower 
































++ + ++ 


Number 


+ 


323 111 135 609 40 506 63 


56.77 19.51 41.80 6.6 83.09 10.34 








e SEBS 
































( ); ( ); 














Pi 

























































































( 














) 








Note: ++: high pollen activity (red); +: low pollen activity (pink); 


- : without pollen activity (purple) 
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Table 2 Post hoc tests multiple comparisons 


ood ood DDT 95% OU O 95% Confidence interval 
(OU (N OU f : O ee EN 
Mean Difference (I-J) Std . Error Sig . O0 O Lower bound O O Upper bound 
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000 .60765214* .04061317 . 000 .4936386 . 7216657 
- .11395816 .03806649 . 054 - .2297067 .0017904 
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.49369398 .05247497 . 000 .3524919 .6348961 
Noo - .60765214* .04061317 . 000 - .7216657 - .49363 86 
Hog - 49369398 * .05247497 . 000 - .6348961 - .3524919 
* The mean difference is significant at the .05 level 
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Table 3 Variation of chromosome number in microspores of SP, plants from Yuan 3 mutant plant 





O O Material O O00 00 No. of chromosomes og 
4 5 6 7 8 9 10 11 12 13 14 Total 
O O O No.of cell 10 16 79 3 108 
00000 O O Rate (%) 9.26 14.81 73.15 2.78 
O O O No.of cell 3 21 100 8 132 
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0 00O No.of cell 3 5 16 32 30 3 13 2 104 
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CK O O O No.of cell 6 163 1 170 
O0 O Rate (%) 3.53 95.88 0.59 
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Fig .1 Chromosomes in pollens of three mutant lines 
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A-F: Chromosomes in mutant line with purple flower; G-I: Chromosomes in mutant line with red flower ; 


J-L: Chromosomes in mutant line with pink flower; M: Chromosomes in control plant 
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Fig .2 Cell division of J. balsamina in tetraspore stage 
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A-F: Paraspores in mutant line with purple flower; G-H: Tetraspores in mutant line with pink flower; I-J: Tetraspores in mutant line with red flower 
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Fig .3 Shape of pollens in three mutant line plants 
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A: Pollens in mutant plant with pink flower; B: Pollens in mutant plant with red flower; C-F: Pollens in mutant plant with purple flower 
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Fig .4 Rates of pollens in different generation or lines 


with mormal chromosome numbers from Yuan 3 
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Fig .5 Average chromosome number in microspores of different 


generation or lines from Yuan 3 
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